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SUHYDLOLQJPXOWLFDUULHU PHWKRG LQ ZKLFK WKH LQIRUPDWLRQ ELW VWUHDP LV ILUVW PRGXODWHG LQ WKH EDVHEDQG DQG LW LV
GLYLGHG LQWR SDUDOOHO VXEVWUHDPV$QG WKHQ HDFK V\PERO VWUHDP LVPRGXODWHG RQ DQ\ RI WKH VXEFDUULHUV WKDW DUH
RUWKRJRQDOWRHDFKRWKHU,Q2)'0SUHVHQFHRIODUJHUVLGHOREHVRIWKHSURWRW\SHILOWHUFDXVHVOHDNDJHRIWKHHQHUJ\
RIRQHVXEFKDQQHOWRRWKHU>@&\FOLFSUHIL[RIDWOHDVWWKHOHQJWKRIWKHFKDQQHOGHOD\PXVWEHDWWDFKHG
WRHDFK2)'0V\PEROWRSUHYHQWLQWHUIHUHQFHEHWZHHQWKHV\PEROV7RRYHUFRPHWKHVHGUDZEDFNVRI2)'0)LOWHU
%DQNEDVHG0XOWL&DUULHU )%0& V\VWHPVDUH LQWURGXFHG)LOWHU EDQNPXOWLFDUULHU )%0& LV XVHG IRUG\QDPLF
VSHFWUXP DFFHVV )%0& JXDUDQWHHV YHU\ ORZ RXW RI EDQG HQHUJ\ RI HDFK VXEFDUULHU VLJQDO FRPSDUHG WR WKDW RI
2)'0)%0&DFFRPSOLVKHVH[HFXWLRQFKDQJHRYHU2)'0LQSDFNHWWUDQVPLVVLRQGHOD\VFKDQQHODFFHVVGHOD\V
DQGHIIHFWLYHGDWDWUDQVPLVVLRQUDWH)%0&UHFRJQL]HVWKHUHFHLYHGV\PEROVZLWKRXWHUURUV)%0&V\VWHPVGRQRW
UHTXLUHDQ\F\FOLFSUHIL[>@
)%0&DZDYHIRUP WHFKQLTXHKDYLQJ IHZDGYDQWDJHVRYHU2)'0 LV D FRQWHQGHU IRU*7KHPDLQSULQFLSDO
FKDQJHLVWKHVXEVWLWXWLRQRIWKH2)'0V\VWHPDWWKHWUDQVPLWWHUDQGWKHUHFHLYHUZLWKDPXOWLFDUULHUV\VWHPEDVHG
RQILOWHUEDQNV7KHGLIIHUHQFHRI2)'0IURP)%0&LVPDLQO\LQWKHILOWHULQJDSSOLHGWRWKHVXEFDUULHUVDQGPRUH
DFFXUDWHSODFHPHQWRIWKHVHVXEFDUULHUV6LQFH)%0&LVPHDQWWRVXSSRUWPXOWLSOHVLPXOWDQHRXVXVHUVRQDQ\JLYHQ
5) FKDQQHO HDFK XVHU LV DOORWWHG ZLWK GLIIHUHQW VHWV RI VXEFDUULHUV 7KLV UHTXLUHV PRUH DFFXUDWH SODFHPHQW RI
LQGLYLGXDOVXEFDUULHUVE\DOOXVHUVDQGOHVVLQWHUIHUHQFHEHWZHHQDGMDFHQWVXEFDUULHUV
2QHGUDZEDFNRI)%0&V\VWHPLVWKHLPSOHPHQWDWLRQFRPSOH[LW\HVSHFLDOO\ZKHQQXPEHURIFKDQQHOVLVPRUH
7KHUHDUHVRPHPHWKRGVVXJJHVWHGIRUFRPSOH[LW\UHGXFWLRQRIKLJKRUGHUILOWHUV2QHRIWKHPHWKRGVLV)UHTXHQF\
UHVSRQVHPDVNLQJ)50WHFKQLTXH>@WKDWFDQEHXWLOL]HGIRUGHVLJQLQJVKDUSORZSDVVDQGKLJKSDVVILOWHUVZLWK
YDULDEOHEDQGZLGWK,QWKLVWHFKQLTXHWKHWUDQVLWLRQZLGWKLVGHFUHDVHGE\WKHXSVDPSOLQJUDWHZKHQXSVDPSOLQJLV
XVHG LQ WKH ILOWHU LPSXOVH UHVSRQVH E\ LQVHUWLQJ ]HURV 7KH )50 WHFKQLTXH UHVXOWV LQ ILOWHUV ZLWK YHU\ VSDUVH
FRHIILFLHQWV 7KH FRPSOH[LW\ LV YHU\ OHVV DV MXVW D VOLJKW SDUW RI LWV FRHIILFLHQWV LV QRQ]HUR >@ 7KH SULPDU\
GUDZEDFNRI)50LVWKHDUELWUDU\SDVVEDQGORFDWLRQRIWKHUHVXOWLQJILOWHUVWKDWFDQQRWEHWRWDOO\FRQWUROOHG
7KH)DUURZ VWUXFWXUHZKLFKZDV LQWURGXFHGE\&:)DUURZ >@ LV XVHG IRU FRPSOH[LW\ UHGXFWLRQRIKLJKHU
RUGHU ILOWHUV $Q ),5 )LOWHU WKDW SURGXFHV D FRQWUROODEOH GHOD\ FDQ EH GHVLJQHG E\ WKLV VWUXFWXUH 7KH ILOWHU FDQ
LQWHUSRODWHEHWZHHQVDPSOHVLQWKHLQIRUPDWLRQVWUHDPRIDEDQGOLPLWHGVLJQDOE\VLPSO\YDU\LQJWKHGHOD\>@
$YDULDEOHIUDFWLRQDOGHOD\9)'ILOWHUGHVLJQLVFRQVLGHUHGLQ>@)DUURZVWUXFWXUHLVXVHGLQWKLVPHWKRG7KH
VXEILOWHUVRI WKH)DUURZVWUXFWXUHDUHZHLJKWHGE\XVLQJYDULRXVSRZHUVRIYDULDEOHIUDFWLRQDOGHOD\YDOXH ,Q WKLV
FDVHWKHYDULDEOHIUDFWLRQDOGHOD\YDOXHDQGWKHSRZHUVRIWKLVIUDFWLRQDOGHOD\YDOXHDUHOHVVWKDQ7KLVLPSOLHV
WKDW GHFUHDVLQJ ZHLJKWLQJ IXQFWLRQV DUH REWDLQHG $V WKH SRZHU RI WKH IUDFWLRQDO GHOD\ YDOXH LQFUHDVHV WKH
DSSUR[LPDWLRQHUURURIHDFKIUDFWLRQDOGHOD\YDOXHDOVRLQFUHDVHVSURSRUWLRQDWHO\>@
$QRWKHUSRVVLELOLW\ WR UHGXFH WKH LPSOHPHQWDWLRQFRPSOH[LW\ LV WRXVHSLHFHZLVHSRO\QRPLDOEDVHGGLJLWDO),5
ILOWHUV7KHVHILOWHUVDUHXVHGDVSURWRW\SHILOWHUVLQ')7ILOWHUEDQNV,QRUGHUWRXVHWKH),5ILOWHUKDYLQJSLHFHZLVH
SRO\QRPLDOUHVSRQVHLQWKH')7ILOWHUEDQNWKHILOWHUKDVWREHUHSUHVHQWHGLQSRO\SKDVHFRPSRQHQWIRUP)RUWKLV
)DUURZVWUXFWXUHLVXVHG>@
$PHWKRGIRU LPSOHPHQWLQJKLJKRUGHU OLQHDUSKDVH),5ILOWHUV LVFRQVLGHUHG LQ>@7KRVH W\SHVRIILOWHUVDUH
XVHG LQ DSSOLFDWLRQV VXFK DV ILOWHU EDQNV )%V DQG WUDQVPXOWLSOH[HUV 708;V DV SURWRW\SH ILOWHUZKHUH D ODUJH
QXPEHURI FKDQQHOV DUH UHTXLUHG6XFKDPHWKRGRI ILOWHUGHVLJQ LVSUHVHQWHG LQ >@)DUURZVWUXFWXUH LVXVHG WR
UHSUHVHQWWKHSRO\SKDVHFRPSRQHQWVRIWKHGHVLUHGILOWHU7KHFRHIILFLHQWVRIWKH)DUURZVXEILOWHUVDUHWKHXQNQRZQ
SDUDPHWHUV KHUH ,Q FRQWUDVW WR WKH GLUHFW ILOWHU GHVLJQ PHWKRGV WKH QXPEHU RI XQNQRZQ FRHIILFLHQWV LQ )DUURZ
VWUXFWXUH EDVHG ILOWHU LV OHVV +HUH D PHWKRG LQ ZKLFK )DUURZ VXEILOWHUV RI HYHQ RUGHU LV FRQVLGHUHG >@ $Q
LPSURYHPHQWRIWKLVPHWKRGLVGLVFXVVHGLQ>@ZKHUH)DUURZVXEILOWHUVRIRGGDQGHYHQRUGHUVDUHGHVLJQHG
)DUURZ VWUXFWXUHEDVHGSURWRW\SH ILOWHUV FDQ UHGXFH WKH FRPSXWDWLRQDO FRPSOH[LW\ LQ)%0&V\VWHPZLWK ODUJH
QXPEHURIFKDQQHOV)%0&4$0V\VWHPVEDVHGRQ)DUURZVWUXFWXUHDUHGLVFXVVHGLQOLWHUDWXUHE\VHYHUDODXWKRUV
>@,QWKLVSDSHU)DUURZVWUXFWXUHEDVHG)%0&24$0V\VWHPLVSUHVHQWHG7KLVLVWRREWDLQEHWWHUVSHFWUDO
HIILFLHQF\DQGWRUHGXFHWKHFRPELQHG,6,,&,LQ)%0&V\VWHPV%(5SHUIRUPDQFHRIWKHV\VWHPLVHYDOXDWHGDQGLW
LV VHHQ WKDW WKLV V\VWHP JLYHV D FRPSDUDEOH SHUIRUPDQFH ZLWK )%0&24$0 V\VWHP EDVHG RQ GLUHFW
LPSOHPHQWDWLRQ
7KHSDSHULVRUJDQL]HGDVIROORZV$GHVFULSWLRQRI)%0&24$0V\VWHPLVJLYHQLQVHFWLRQ7KHSURSRVHG
)%0&24$0 V\VWHP XVLQJ )DUURZ6WUXFWXUH LV GLVFXVVHG LQ VHFWLRQ  7KH VLPXODWLRQ UHVXOWV DUH SUHVHQWHG LQ
VHFWLRQ)LQDOO\WKHSDSHULVFRQFOXGHGLQVHFWLRQ
596   K.R. Meera et al. /  Procedia Computer Science  93 ( 2016 )  594 – 600 
)%0&24$06<67(0
)LJ)%0&24$0V\VWHP
)%0&24$0V\VWHPLVVKRZQLQ)LJ24$0SUHSURFHVVLQJV\QWKHVLVILOWHUEDQNDQDO\VLVILOWHUEDQNDQG
24$0SRVWSURFHVVLQJHWFDUHWKHPDLQSURFHVVLQJEORFNVRID)%0&24$0V\VWHPZKHQUHDOL]HGLQGLUHFWIRUP
UHSUHVHQWDWLRQ,Q24$0SUHSURFHVVLQJFRPSOH[WRUHDO&5FRQYHUVLRQLVWKHILUVWRSHUDWLRQWREHFDUULHGRXW
ZKLFKSURYLGHVDQLQFUHDVHLQVDPSOLQJUDWHE\DIDFWRURIWZR+HUHWKHUHDODQGLPDJLQDU\SDUWVRI4$0V\PEROV
DUHVHSDUDWHGRXWDQGWLPHVKLIWHGE\KDOIWKHV\PEROSHULRG7KHDGMRLQLQJYDOXHVRIDQLQGLYLGXDOVXEFKDQQHODQG
QHDUE\ VXEFKDQQHOV DUH LQFUHDVHG E\ SRZHUV RI M &RQVHTXHQWO\ WKH\ DUH RUWKRJRQDO WR HDFK RWKHU KHQFH
WUDQVPLVVLRQZLWK QR LQWHUIHUHQFH FDQEH JXDUDQWHHG24$0PRGXODWHG V\PEROV DUH WUDQVPLWWHG WKURXJK)%0&
V\VWHPZKLFKZRUNV RQ WKH SULQFLSOH RI WUDQVPXOWLSOH[HU 7KH LQSXW VSHFWUXP LV FRPSUHVVHG E\ LQWHUSRODWRU DQG
WKHUH ZLOO EH LPDJHV RI FRPSUHVVHG VSHFWUXP 3UHGHVLJQHG V\QWKHVLV ILOWHUV VHOHFW WKH GHVLUHG FRPSRQHQWV DQG
FRPELQHDWWKHRXWSXWRIWUDQVPLWWHU$WWKHUHFHLYHUVLGHWKHFRPELQHGVSHFWUXPLVGLYLGHGLQWRFRUUHVSRQGLQJLQSXW
VSHFWUXPXVLQJSUHGHVLJQHGDQDO\VLV ILOWHUVDQGGHFLPDWRUVZKLFK LV WKHQIHG WR24$0SRVWSURFHVVLQJEORFN ,Q
WKH24$0SRVWSURFHVVLQJRSHUDWLRQWKHV\PEROVDUHPXOWLSOLHGE\SRZHUVRIjDQGWKHQWKHUHDOSDUWLVVHSDUDWHG
1H[WRSHUDWLRQLVUHDOWRFRPSOH[FRQYHUVLRQ5&ZKLFKUHGXFHVWKHVDPSOLQJUDWHE\DIDFWRURIWZR>@
GkzDUHWKHVXEFKDQQHOILOWHUVLQWKHV\QWKHVLVILOWHUEDQN$UHDOYDOXHGOLQHDUSKDVH),5SURWRW\SHILOWHUG0z
LVH[SRQHQWLDOO\PRGXODWHGWRIRUPWKHVHVXEFKDQQHOILOWHUVLQWKHV\QWKHVLVILOWHUEDQN7KHLPSXOVHUHVSRQVHRIWKH
SURWRW\SHILOWHULVqi7KHkWKV\QWKHVLVILOWHULVFKDUDFWHUL]HGE\
  
 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
)%0&24$06<67(086,1*)$552:6758&785(
$ V\QWKHVLVDQDO\VLV ILOWHU EDQN VWUXFWXUH LV FRQVLGHUHG DV FRUH RI )%0& V\VWHP )%0& LV DEOH WR VXSSRUW
PXOWLSOH VLPXOWDQHRXVXVHUV LQ D VLQJOH5)FKDQQHO VXFK WKDW WKHUH LV HDVLHU FDUULHU VHQVLQJ IRU FRJQLWLYH UDGLRV
)%0&PRGXODWLRQ LQFUHDVHV WKH VSHFWUDO HIILFLHQF\RIKLJKGDWD UDWH WUDQVPLVVLRQ)%0&V\VWHPSURYLGHVEHWWHU
VSHFWUDOVKDSLQJRIVXEEDQGVDQGFDQSURYLGHEHWWHUVWRSEDQGDWWHQXDWLRQRYHU2)'07KHFURVVWDONLQWURGXFHGLQ
WKH)%0&V\VWHPZLOOEHOHVVLIWKHRUGHUVRIWKHVXEFKDQQHOILOWHUVDUHKLJK+LJKRUGHUILOWHUVKDYHDODUJHQXPEHU
RIXQNQRZQFRHIILFLHQWV2SWLPL]DWLRQRIWKHORQJLPSXOVHUHVSRQVHVWDNHVDQH[WUHPHO\ORQJWLPHE\XVLQJGLUHFW
GHVLJQ PHWKRGV DQG LW UHTXLUHV ODUJH PHPRU\ UHVRXUFHV DOVR ,Q VXFK FDVHV WKH GLUHFW GHVLJQ PHWKRGV EHFRPH
LQIHDVLEOH +LJK RUGHU OHVV FRHIILFLHQW ILOWHU GHVLJQ ZLWK UHGXFHG FRPSXWDWLRQDO DQG KDUGZDUH FRPSOH[LW\ VWLOO
UHPDLQVDVDQDUHD WREHH[SORUHG8VLQJ)DUURZ6WUXFWXUHDQHIILFLHQW ILOWHUGHVLJQPHWKRGFDQEH LPSOHPHQWHG
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ZKLFKUHTXLUHVOHVVQXPEHURIFRHIILFLHQWVFRPSDUHGWRGLUHFWILOWHUGHVLJQPHWKRGV>@7KXVWKHLPSOHPHQWDWLRQ
FRPSOH[LW\LVUHGXFHG)DUURZVWUXFWXUHLVXVHGIRUGHVLJQLQJWKHSURWRW\SHILOWHUXVHGLQWKH)%0&24$0V\VWHP
3.1. Farrow Structure 
,QVHYHUDODSSOLFDWLRQVVXFKDVVDPSOLQJUDWHWUDQVIRUPDWLRQE\YDULDEOHFRQYHUVLRQIDFWRUVILOWHUVZLWKYDULDEOH
IUDFWLRQDOGHOD\VDUHQHHGHG7KH)DUURZVWUXFWXUH LVXVHG IRU WKH LPSOHPHQWDWLRQRI WKHYDULDEOH IUDFWLRQDOGHOD\
9)'),5ILOWHUV)DUURZVWUXFWXUHFRQVLVWVRIYDULRXVIL[HG),5VXEILOWHUVDQGDQDGMXVWDEOHSDUDPHWHU,QWKHFDVH
RI)DUURZEDVHGILOWHULQJPHWKRGVWKHLPSOHPHQWDWLRQFRPSOH[LW\LVYHU\OHVVFRPSDUHGWRGLUHFWILOWHULQJPHWKRGV
ZKHUH VWRUDJHRI D ODUJH QXPEHU RI LPSXOVH UHVSRQVHV FRHIILFLHQWV DUH UHTXLUHG+HUH WKHZKROH ILOWHU LV D OLQHDU
FRPELQDWLRQ RI ),5 )DUURZ VXEILOWHUV Skz ZLWK ZHLJKWLQJ IDFWRU RIߤ௞  7KLV LV VKRZQ LQ )LJ  +HUHߤLV WKH
YDULDEOHIUDFWLRQDOGHOD\)'YDOXHDQGWKHQWKHZKROHWUDQVIHUIXQFWLRQLVHz,ߤ = σ ܵ௞௅௞ୀ଴ zߤ௞ǡ ȁߤȁ ൑ ͲǤͷ>@
7KHVLJQLILFDQWSRLQWRILQWHUHVWRIXWLOL]LQJWKH)DUURZVWUXFWXUHLVWKDWZKHQDQRWKHUIUDFWLRQDOGHOD\ȝLVVRXJKWWKH
VXEILOWHUVQHHGQRWEHFKDQJHG,WLVVXIILFLHQWWRDOWHUWKHYDOXHRIȝ










)LJ)DUURZ6WUXFWXUH
3.2. A Method for High Order Filter Design 
$PHWKRGLVSUHVHQWHGLQZKLFKWKH)DUURZVWUXFWXUHLVXWLOL]HGLQH[SUHVVLQJWKHSRO\SKDVHFRPSRQHQWVRIWKH
GHVLUHG ILOWHU ,W LV VHHQ WKDW D UHODWLYHO\ VWURQJ FRUUHODWLRQ H[LVWV DPRQJ WKH QHLJKERULQJ LPSXOVH UHVSRQVH
FRHIILFLHQWVRIWKHIUHTXHQF\VHOHFWLYHILOWHUV>@7KLVLVH[SORLWHGLQWKH)DUURZVWUXFWXUHWRGHFUHDVHWKHQXPEHU
RIPXOWLSOLHUVUHTXLUHGIRULPSOHPHQWDWLRQRIWKHILOWHU7KHOLQHDUSKDVH),5ILOWHULPSXOVHUHVSRQVHLVDSSUR[LPDWHG
E\NMSRO\QRPLDO IUDJPHQWVRIRUGHUL 7KHSURWRW\SH ILOWHUGz FDQEH VHOHFWHGVXFK WKDW WKHZKROH LPSXOVH
UHVSRQVH FDQ EH GLYLGHG  LQWRNM IUDJPHQWV RIM VDPSOHV $QG LQ HYHU\ IUDJPHQW WKH LPSXOVH UHVSRQVHV DUH
SRO\QRPLDOVRIUHODWLYHO\ORZRUGHUL 
(DFKSRO\SKDVHFRPSRQHQWRI WKHILOWHUUHSUHVHQWHGXVLQJ)DUURZVWUXFWXUHLVVKRZQLQ)LJZKLFKXVHVVDPH
VXEILOWHUVDQGGLIIHUHQWYDOXHRIȝ$VPHQWLRQHGEHIRUHWKHFRHIILFLHQWVRIWKHVXEILOWHUVRI)DUURZVWUXFWXUHDUHWKH
XQNQRZQ SDUDPHWHUV &RPSDUHG WR WKH GLUHFW ILOWHU GHVLJQ PHWKRGV )DUURZ VWUXFWXUH EDVHG ILOWHUV FRQWDLQ OHVV
XQNQRZQFRHIILFLHQWV7KLVPHWKRGQHHGVVRPHSUHGHILQHGPXOWLSOLHUVNQRZQDVapriori)RUKLJKRUGHUHGILOWHUV
WKLV PHWKRG LV PRUH UHOLDEOH 6XFK KLJK RUGHU ILOWHUV DUH XVHG LQ ILOWHU EDQNV DQG WUDQVPXOWLSOH[HUV DV SURWRW\SH
ILOWHUV ZKHUH ODUJH QXPEHU RI FKDQQHOV LV QHHGHG 7KH SURWRW\SH ILOWHU XVHG LQ WKH WUDQVPXOWLSOH[HU FDQ EH
UHSUHVHQWHGLQWHUPVRIWKHSRO\SKDVHFRPSRQHQWVDVLQ
 
 


,QWKLVSDSHUWKHILOWHUOHQJWKLVGHQRWHGE\NDQGWKHQXPEHURIVXEFKDQQHOVLVGHQRWHGE\M6LQFHUHODWLYHO\
KLJKFRUUHODWLRQLVSUHVHQWEHWZHHQWKHDGMDFHQWLPSXOVHUHVSRQVHYDOXHVDSRO\QRPLDOZLWKPXFKOHVVQXPEHURI
FRHIILFLHQWVLVXVHGWRUHSUHVHQWDVHWRIMFRHIILFLHQWVRIWKHILOWHUGHVLJQHGE\GLUHFWPHWKRG7KHFRHIILFLHQWVRI
WKHSRO\QRPLDOJLYHWKH)DUURZFRHIILFLHQWV$IWHUILQGLQJWKH)DUURZFRHIILFLHQWV WKHVHDUHXVHGWRUHSUHVHQW WKH
SRO\SKDVHFRPSRQHQWVRIWKHGHVLUHGILOWHU>@
6/] 6] 6]6]
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3RO\SKDVHFRPSRQHQWVDUHUHSUHVHQWHGDVLQ
  
:KHUH zEl GHQRWHV WKHSRO\SKDVHFRPSRQHQWVRI WKHILOWHU7KHVHSRO\SKDVHFRPSRQHQWVDUHDSSOLHG LQ)%0&
24$0 V\VWHP )UHTXHQF\ VDPSOLQJ PHWKRG LV XWLOL]HG IRU WKH GHVLJQ RI ),5 SURWRW\SH ILOWHU >@ DQG WKH
FRUUHVSRQGLQJ)DUURZFRHIILFLHQWVDUHFDOFXODWHG zSk GHQRWHWKHVXEILOWHUVRIWKH)DUURZVWUXFWXUHJLYHQDVLQ
  
:KHUH mkC  GHQRWHVWKH)DUURZFRHIILFLHQWVDQGR NMGHQRWHWKHRUGHURIVXEILOWHUV
3.3. Computational Complexity 
$Q),5ILOWHURIOHQJWKLVGHVLJQHGXVLQJIUHTXHQF\VDPSOLQJPHWKRG7KLVILOWHULVWKHQLPSOHPHQWHGXVLQJ
)DUURZVWUXFWXUH7KHQXPEHURIFRHIILFLHQWV LVQRZUHGXFHG WR7KLV ODUJH UHGXFWLRQ LQXQNQRZQFRHIILFLHQWV
UHGXFHV WKH LPSOHPHQWDWLRQ FRPSOH[LW\ 6RPH SUHGHILQHGPXOWLSOLHUV DUH DOVR XVHG KHUH 6LQFH WKH GDWD ELWV DUH
WUDQVPLWWHGWKURXJK)%0&24$0V\VWHPZLWKVXEFKDQQHOVWKHQXPEHURISUHGHILQHGPXOWLSOLHUVZLOOEH
6LQFH WKH\ DUH NQRZQ apriori, WKH\ ZLOO QRW DGG XS WR WKH FRPSOH[LW\ RI WKH V\VWHP &RPSOH[LW\ UHGXFWLRQ LV
DFKLHYHGDWWKHFRVWRIVOLJKWLQFUHDVHLQ%(5FXUYHFRPSDUHGWRWKDWLQWKHH[LVWLQJ)%0&24$0V\VWHP
6LPXODWLRQ5HVXOWV
$Q),5ILOWHURIOHQJWKLVGHVLJQHGXVLQJIUHTXHQF\VDPSOLQJPHWKRG$QGWKHQWKH)DUURZFRHIILFLHQWVDUH
FDOFXODWHGZKLFKLVUHGXFHGWR7KHIUHTXHQF\UHVSRQVHRIILOWHUGHVLJQHGXVLQJGLUHFWGHVLJQPHWKRGDQG)DUURZ
VWUXFWXUH EDVHG GHVLJQPHWKRGV DUH FRPSDUHG 7KLV LV VKRZQ LQ )LJ 8VLQJ WKH )DUURZ FRHIILFLHQWV SRO\SKDVH
FRPSRQHQWVRIWKHGHVLUHGILOWHUDUHLPSOHPHQWHG$Q)%0&24$0V\VWHPZLWKVXEFKDQQHOVLVIRUPHG
ELWVIURPDVRXUFHLV24$0PRGXODWHGDQGLWLVWKHQJLYHQWRWKHV\QWKHVLVILOWHUEDQN>@([SRQHQWLDOPRGXODWLRQ
RISURWRW\SHILOWHULVXVHGIRUIRUPLQJV\QWKHVLVILOWHUEDQN7KHFRPELQHGRXWSXWRIWKHV\QWKHVLVILOWHUEDQNLVJLYHQ
WRWKH$:*1FKDQQHO7KHUHFHLYHGVLJQDOVWKDWDUHPDGHWRSDVVWKURXJKWKHDQDO\VLVILOWHUEDQNDUHGHPRGXODWHG
WRUHSURGXFHWKHDFWXDOVLJQDO%(5SHUIRUPDQFHRIWKH)DUURZVWUXFWXUHG)%0&24$0V\VWHPLQ$:*1FKDQQHO
LVHYDOXDWHGDQGLWLVFRPSDUHGZLWK)%0&24$0GHVLJQHGXVLQJGLUHFWPHWKRG,WFDQEHVHHQIURPWKH)LJWKDW
%(5SHUIRUPDQFHRIERWKV\VWHPVDUHFRPSDUDEOH
)LJ)LOWHUUHVSRQVHRI),5ILOWHU
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)LJ)LOWHU5HVSRQVHRI)DUURZVWUXFWXUHEDVHGILOWHU

)LJ%(5SHUIRUPDQFHRI)%0&24$0V\VWHPLQ$:*1FKDQQHOXVLQJGLUHFWLPSOHPHQWDWLRQDQGXVLQJ)DUURZ
VWUXFWXUH
&RQFOXVLRQ
8VLQJ)DUURZVWUXFWXUHDFRPSXWDWLRQDOO\HIILFLHQW)%0&24$0V\VWHPLVLPSOHPHQWHG+HUHWKHQXPEHURI
XQNQRZQ FRHIILFLHQWV LV YHU\ PXFK OHVV FRPSDUHG WR WKH GLUHFW ILOWHU GHVLJQ PHWKRG )DUURZ FRHIILFLHQWV DUH
FDOFXODWHGE\H[SORLWLQJWKHIDFWWKDWDGMDFHQWILOWHUFRHIILFLHQWVDUHKLJKO\FRUUHODWHG$QGWKH)DUURZFRHIILFLHQWV
DUHXVHG WR UHSUHVHQW WKHSRO\SKDVHFRPSRQHQWVRI WKHGHVLUHG ILOWHU)URP WKH IUHTXHQF\ UHVSRQVHRIGLUHFW ILOWHU
GHVLJQPHWKRG DQG WKH )DUURZ EDVHG ILOWHU GHVLJQPHWKRG LW LV VHHQ WKDW ERWK WKH FXUYHV DUH FRPSDUDEOH %(5
SHUIRUPDQFHRI)DUURZVWUXFWXUHEDVHG)%0&24$0V\VWHPLVFRPSDUDEOHZLWK WKDWRIH[LVWLQJ)%0&24$0
V\VWHP7KLVVKRZVWKDW)DUURZEDVHGSURWRW\SHILOWHUFDQEHHPSOR\HGLQ)%0&24$0V\VWHPVZLWKRXWDIIHFWLQJ
WKHRYHUDOOSHUIRUPDQFHRIWKHV\VWHP
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